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Abstract of JP8191171 

PURPOSE: To form a suitable optical resonance 
surface turning to a reflecting mirror, by forming a 
dielectric multilayered film having a reflection factor 
corresponding to oscillation wavelength on the 
nitride semiconductor surface turning to the optical 
resonance surface. CONSTITUTION: A double 
heterostructure is formed by laminating a buffer 
layer 2 composed of GaN, an N-type contact layer 
3, an N-type clad layer 4, a second N-type clad 
layer 5, an undoped active layer 6, a P-type clad 
layer 7, and a P-type contact layer 8 on the [0001] 
face of a sapphire substrate 1 . A stripe type positive 
electrode 12 is formed on the surface of the P-type 
contact layer 8, and a negative electrode 1 1 is 
formed on the surface of the N-type contact layer 3. 
The respective ten layers of Si02 and Ti02 are 
alternately laminated over the nitride semiconductor 
(Inx Aly Ga1-x-y , 0<=x, 0<=y, x+y<=1) surface and 
the sapphire substrate to form a dielectric 
multilayered film 20. The dielectric multilayered films 
20 are formed on the facing surfaces of the nitride 
semiconductor layer, reflect the light emitted from 
the active layer, and act as perfect optical 
resonance surfaces. 




20 



1 2 




Data supplied from the esp@cenet database - Worldwide 



http://v3 .espacenet.com/textdoc?DB=EPODOC&IDX=JP8 191171 &F=0 



8/22/2006 



(10>B*mtfM > (JP) (12) & ffl t jft & $g (A) (ll)»HFttJH&W## 

#W¥8- 191171 

(43)&HB ¥1*8^(1996) 7 H23B 



(51) IntCl.' 




F I 




HOIS 3/18 








H0 1L 33/00 


c 










SStt* 


*ffl2R »*Ii©S4 OL 


(2i)(umw 


ftH¥7-3033 


(71) UK A 


000226057 








BMfc^XfBfcS^tt 


(22) tag B 


¥£7^(1995) 1J112B 




tt»JW!l(!*±+irW491#«100 






(72)5fi«# 










WWlfcWfflTp±T^ffl491#tB100 0M1C 














(72)&9§# 


uum 








«A»^Tt±*farni49i#jaioo g*fc 














(72)3S"»£ 










fi»»P?mTt-h+BrHi491#»100 BMft 











(54) ismozm &m*m#v-**? 

(57) [Sifol 

SKil^^^f* ( I n x A 1 Y G a 
i-x-yN. O^X, O^Y, X+YS1) riMMJf ^ttTftS 

9, ft^E©£JH^£iSi*u-lFf81g£-frSo 




-1- 



[M*a 1 1 g&±\zmm*m# ( i n x A 1 y g a 

1 _ X _ Y N, O^X, OSY. X+YS1) tWMZtlXtti 

< k h-Mmo.mmmwfoisixx^zz.kzmwL 
in*m 2 ] «ne u-if 3 6 0 n m 

~4 6 0nmroffiil:J)tl < $ 6fc3t*fiBfc^SH 
fc*WE»«#*JMI*S iO„ T i 0 2 , Z r o 2 <fc 0 

tezmt>bmft£tiit'pte< k^-mm&±.<ommz%t 
m t-itzmmxh zzt zm®. t -fsw** 1 u:b«o 

[M*« 3 ] WEWMIMMIftttf-^T-f raw© 
[0 0 0 1] B5©*ffifc8W4nTft9, S&fcMB* 

»i: 



[IS 2 
IIS 3 
[IS 4 
[»5 
[IS 6 



CI 100] 
[1 0 TO] 
[0 1 TO] 
CT 1 00] 
[10 10] 



zhttmm*mw<oymx'h 5 c t 

fttf 1 *fcl4J»**2 KE«0*ft**«# 

[000 1] 

[*»±©*Mj»*Fl >MBni*ftfl:*¥*tt (I n x A 
l r Ga,. x . Y N, O^X, O^Y, X+Y^l) iD&SW 

— wmcBW-s. 
[00 0 21 

5eV~6. Oe V*-C*>9, 

ox. *^~*fe*T?©^«ft:u— rm*<ott&k\.x 

^yB«aw)WftLED*||fflfls4ii*:ri:fcJ:9, ft 
4 « S t b -CiEfl:**** v u-lf iff*© 

[0003] is-?mTxtt*m#fa^%.£mmzi&f8, 
i-&&m#h&. m%<oG a a s jkatettwwmz 0 



Htt**LT&9. *ofSBrar*«V'— y«^o**«ai 
[0004]-*, *ftMHWtii**A*fci*9tM 

[0 00 5] 

II8MAS»*LJ:5i:'t-5S6B] **~ili£,©® 

*jp>i\ *<o**&\'-?ym&<okz.*>m$tiWft\, 

Z n S e tJt«UtU— if^^MJillia-etSWIBtt 

ithoxbix. zvnftk-fz kzz\*mt®)*m# 

[0 0 0 6] 

u—vm*tt. mm±icmm*m# dn x Ai Y Ga 
x-x-yN, o^x, o^y, x+y^i) tmm&tixttz 

< k t-*KWtflc#Jigt«5»*Sixrv^ r k *<®m 
k-rz>. 

[0 0 0 7] R*fl£#«R»*S*«jKSV>{CSJ»*©J| 
(A. n :B*r^) ©J¥£ -CSSKttJi-f 5 C k 

£ j: 9K#i-«**fl:s*« zk&xz s. mnttzmm 

0r*||©itRtttt& LtTiO z> Z r 0 2 , H f O z , 
S c 2 0 3 , Y 2 0 3 . MgO, A 1 2 0 3 , S i 3 N 4 , T h 

o 2 ©^©'>4< fct>-«E#&#-ct, fia^ffli© 

WWtftfcLTS i0 2 , ThF 4 , LaF 3> MgF 2> 
LiF, N a F, Na 3 A 1 F 6 Ort©'>)S< 

xm+*>y* hn-A~^ M m<ojf $-c»s~is+e 

[0 0 0 8] fcfcWHOfirH:, S«±icm^¥« 
fttfMWI $HT45 l^— !f«^-©38**e*J 3 6 0 nm 
~4 6 0 nm©<6ffllC*t), S P>(C**SB(C^$H 



-2- 



fettERi^lRtfS i0 2> T i 0 2 . Zr0 2 ±!) 

mvit&mmti>&z.bi:imb"t&. mm 

*mftV 360nm~460n mKlgg-f 5 ls—f%* 
tt, »fc S i 0 2 , TiOj, Z r0 2< fct3)Ift£;fxfc'> 
W&OWtittbtt 360nm~460n m<Dfm^%WSL 

[0 0 0 9] &®#£JIKtt0!l;ttf, **, 

^1-5wtfc^rt6t?fe5o fiaixitfS i O z iZ r 0 2< fc«3 
ftSM*MKtiMt1-«IM\ Si0 2> Zr0 2 & 

z r i$tt#m&m<k&to<r>®mz u—tFsrf-srsw 

fjiS-rrtti^fis^g^ssi^tB-efes. fib 
[ooio] «R©±»caji-i-5afls«i***Hffiitt^ 

fr„ ) , S i C (4H, 6Ht^tP„ ) . ZnO, Ga 
As, Si^M-Cl, jf*L<llt7r^T*5^ 
fiSiC£/fl<^£„ nfay^^ h®i LTIiGa N, 
A 1 G a N#cor5c^a, ifcttHjcSalro^^* 5 

&Kli¥MM£ Si, Ge, S«tf> Kt— 7*6tt«r K 
-7*1" S. Sfc^nS* 7 s> KSttSttSJ: 9 V<v 
Ys'7'^tv^kfe¥»»T-feix«a<, MitfAl 
G a N#£P* U\, i^Wffittlli/' V K-7V>nffl I n 
GaNt-r5i, fc±^6 3 5nm~365nmWiSO 

JtiSr^y !>A|C*fLT^EtTICLfcnSl nGaN*! 
ttfttt#A<» i^-1f*T-©****v%. ftwpf^ 
s> Kltt n 3!* 7 y KS b Rl C < »i*JI «t ►> V< V K=¥ 

GaN##*U\, ^fepSt-fei-liZ n, Mg, C 
d*©II*5c*. C <#-#V) * J; 9 



1ft, $?>lilS«^:4pS!IC-r5i6<j-?4 0 0t:EJl±-cr 
--y V^Srt?oTt>fiV\ RWpSay?? hBlin 
Sa * M t PI t< G a N, A l G a Nlftf>r5£jE 
flu *fctt=5EM©¥»fM#tt*tt©A^fc«>## 
Ml*. fcfclG a Ni1^ bvvfr- 5 

», =S-®(OIIlK7C^©^itSrPSL-CEg5ciSft (I 
n A 1 G a N) ©Sftife^^fc -f5 Z b t>T?t 5 

•5. #lC#*L<li, Stt®OB[)SSr3 0 0^-y^^ h 

KJ8 b <om. * i W/*fcttlWnEettJi ipS^yH 

tfcliplOI nGaNJISr^tfriKiiK SttSt 

[0 0 11] »(c*^©f5Hi:Bffl(-ov>-riftWi- 

r-rrsts© [oooi] s (kit, cffitv>5» ) © 

.7r-fT«M**l, fc3, IS4, »6ffi 

(£iT> *lffi~fc6ffi^*tfe-CMffitV^5. ) Wrt 

*©*fiffiKiBim*#JiK*»*$*tTV>5 ^ b bum 

«a 1 4 a j; 5 »-as $ nfcafl:***^ f ^-^ «:s 

[0 0 12] iailc:f-7T^T*Sft<0B*<fi:«rS-t-3. 

-frs^ocffitcas^H-c, c|^*[S]lciE^S)$^^T^^ 
5„ V-7r-<TW&<r>cmb\t [oooi] Bic 
^lC-attl/^Ctl4V^54'C'b4<, [ooo 
1] Bi!3 43 < t^±l 0- «rt©«H-C*7A«r*i-* 
CB-CfcoTt,*:BK<0®lllc^*n5t(Ot1-5„ ^ 



-3- 



[0013] ®2\c*mwK&z-i'—vm*<D®&m 

H3lc0 2OTl/-1f^S:^ hy'T Affiles 

Sl»Cffi±lCGaNif9/i5^i'7rS2, Si K— 
^nlGaNiOJiSnlaV^^HS, S i K-^ 
nlAlGaNJ:tl!i5ni^7y K14, S i Y—7 
nil nGaN<tl9^5*ZOnffi^7 2/ KS5, yy 
K-T'I nGaN<fcD*5fSttl6, Mg K-^pSA 
1 GaN«fc'9ftSpS!:J'7S' Mg K-^pSG 

$cm\CX hyJ^VWiEmmi 2k. nlay^^H 

3<n$tm\zmc<x Yy^cy^^wmi itwmzix 
[0014] z<du— vm^tt.-fyrJTW&nymx 

S i 0 2 £T i Q 2 kt^il^il\ OS-fo^S^SS 

mm2 o tt*f(6i Litmtva^mftmo&mKztizixM 
tftztix$$<o, mmm<ommtz(Dmn^mm2 ox 
K%zhx%&£%&mttez, a**. vyy<TZ 

[0 0 15] <7^-^%mZ^WlbLXMz-ttx?9J 

W<Di-7 7'(Tm&$:Xt5'(7'-fZ<DXbZ>t>K 

ZbK#*.L<t3.l 0 0 //m^TcOJi:$|C^LT»< 
l-Srtasg^LVN, S«Srl 50Mm£lTI-WSL-r 

yy-fy'y^f yfatbv-=-^&%tzm^ xty^?? 
5^-^7r-rrS«co)P$>Srl 5 0 « m£lTI--f 5: t 

■nu: t) , mm^mwmt-mm^nhxmmcmn^i- 



[0 0 16] &K%E<D*%W<DU-*r'm*\^ SiRtC 

[0017] iy^y^^Jvfc^k:^^®^*^ 
B t -t 5 u~ 0* Ht#K H* L * VViV « tfH 2 H 
*JV^T, SS«ft#JIffil2 0£J&£LTV^BdK 

*Bflre*>oTt>, B-Hfc*«o-c«i»i-5. ftdssy 

5(-sic, znoi?©#)ft^kJ;^ri:tt^5£-c , b 
[ooi8] ssegrou— !f^«)t*Sffiii, aiJISft 
^y=f->yi-ZzkXMf£*imxhz>o x-yf-'yy 

^ *vif-ATi"^ b^y^^^, MUM* 
[0 0 19] u— !f^T-©^«:«*«ig«r*lf5t. flj 

to* Yy-fy'mu— ifirLT, Sfc&^xnSL C 
roWigou— tflR^lrai&Kt Lxmft&n mfrb 2 0 

w-lf^-Ctt, BIB3tw— !f03t#SB©^4< it 
[0 0 2 0] 

MM k t£ 6tt#Sffi*»*r 5 ci i: ds^irSS-c*) 
•5. **W-CttSEft:«**(MI©3t*iBBfc»***Ji 



-4- 



'>ft<«*v*:£lt8li SfcUitLftWI 

»T«-e*>S. **«iiio«-*»^itmft*JlK* 

[00 2 1] Sfelc, *«)«fl:**3IW*:u-1f«)««tt 
ft*!3 6 0 nm~4 6 0 nm^ilC&Sf^, 3t*S 
BICS i0 2> T i 0 2 , Z r 0 2 & <9 %2>mfrt>M#!.£ 
ftft/>ft< t fc-^»±©?W*a*8llS*vfc«S*## 

U-D*SlHF-#SSl-etS. Lj6»t>, Si0 2> Ti0 2 , 
Z r O a O«-»ttat{fc*iNI*t#*KA<**L-C« 

«n,« r t f> ft < , mmmm*<oyti>mm^S:^mm 

u-1f*^©WI!lli:#U-C#1lffcWJIM!fefc«i-cv^«) 

[0022] *7r>fT©cffil;:ttftftiMf*fc 
aSLfcu— Wimcjawr, S«i:ft4f-7r-YT* 

mc$k< , m i ic^-r «t ? 1- tif£:E?ift a** s l 
<-rsrtd5^r«ii:ftt3. fcfc/i^^fb^y ^a^c^ 

«|iNfft:-C*HiffiSr^«Ufc^©J; 5 ft 5© 
*r*i ?> ©MET* ? ^ &#l 3 r i K £ o T *f|p]-r 3 ft 

[0 0 2 3] n«H£, a y ^y^|i:J:9fifl*JN»fl:l 
[0 0 2 4] 

[SUM 

BdMl] H2*J:tFH3«:fflv^"r3afc«i«rttW-r 
5. *1\ f^3 5 0/ I m©t7r'frifiUi:, g 
aN±t)ft5^s/7rS2Sr2 0 OtV^hn-A, 
S i K-ynSGaNi»)45nI=V^^ hJg3£5 
Atm, Si K-/nSA10.3Ga0.7Ni!))i5nS^ 
7J/K14&0. l(im, S i K-/nl I nO.OlGa 
0.99Ni»)ftSSB-Onffi^?y K@5Sr5 0 0^-^^ 
*bn-A, y y K-^I n0.08Ga0.92NJ;0ft5« 



&J1 6£l 0 0*V^ hn-A, Mg K-7°p§iAl 
0.3Ga0.7NJ;!9ftSpS!^75/ K«7£0. 1 m m, 
Mg K-^pl!GaNj;!9ft5pM3V^^ KJ§8£ 

[0025) W:> r©?i-Afflpl3y^^H7 
©*ffifcJJr*©»tt^***#JjtLfcf*, RIE (5 

y^-v^U nfny^? Mg3&Rffl£#3. ni= 
hJg3*IIWS*fc«. nS^y^? hJ§3lC(4 
Ti/Al J:*) ftSAWS 1 1 4r 2 0 y m©<@-e^>£ 
U pf^y^^ W§7|£|iN i/Au £t)ft5iE®|$ 
1 2 Sr 3 /x m©B^fig-t-5„ ft*3*1S©^«(il! 2 , 
E3t*i-«t5ft^ Y-J'fTBVth-rZo 

[0026] &\c. v-yT4TWRio>mcm*mtom 

£^fiSLT^ftVvfr©ESrW*«-? 8 0 (imCl^T? 
ffi t m&-t 3 x * 7 4 -7 y -f vris* 7 r TSfiroMl 

Mffiir^n-Cfei)^ 3Sftifcg4 2 0 nm-C&S. 
[0 0 2 7] &fcu-iP^y:/©««E£fl:fc-'? , **«: 

nut©** xst'yfimBLV&iiiLitmm^mftmic 

S i0 2 £9ft5i8IS£7 5nin-T?JgfifcU -tOiiCZ 
r0 2 J;"9ft5j|Sffi[Srl^i:< 4 8nmtMU r©^ 
T«r 1 O^rai LfcS9iftpt«##Jf l£2 0 
5o £©±5fcLT»i*3iifcIi*fMWK©K»*lft 
i»4-|g4l^-f 0 13 4 tC^-T J; ? K S i 0 2 tZ r 0 2 i 
t) ft3f£S##JiKte 380nm~450n mfti5©SE 

oo%sit-et3. 

[0 0 2 8] r©£5^LT#e>tlfcU— flR^t- 
h^^icrau ^^©mffiSr!7^-ir-^vKt 

flBft 1 . 5 k A/cm 2 -T?f&Si&g 4 2 0 n m© U— tP 

fi^WB$ft, i o o #ffflu±.<Dmwtmmz^ l^. 

[00 2 9] [^M|«| 2 ] £Ntf! 1 © U-if ^ ©ffift 
^©iffl^Srl nO. lSGaO.gSNiLfc^i-^Srffiirr 

ft*3r©W-1f^©^3tSc^tt4 6 0 nmffc 
*. •?:©^S«SrWSL-Cxh7'l'7'«©«ffiSr^U 

[oo3o] )jc(c*jfit^ 1 1 n c < eta Lfc^nti^ 

MI:S i 0 2 <£ <0t£Z>Bt&%8 2 nm, TiO z J;»3ft 
Z>Bm&3 8 nm©MJ?-Cl 0-<T^-r5 o ft*JS i 
0 2 t T i 0 2 X «J ft5»K©Rlt^fti»ttiRf^ia^ Lft 
V^S, 4 6 0 n m©£at35fll3tf 1 0 0%^Lt^ 



-5- 



3, 

[0031] ^<DiijizLxmbtiit^—f^^mm 

LtV^mSft«*l. 5kA/cu J -C«g4 6 
0 nm<DU~-^mimm^tl. Rt< 1 0 OBtWEUh 

[00 3 2] [Hfttft|3] »lOx-/MCnia 
-^**^fi£«R I E^s^^gefc/B^S i C I 

4,** xmm*m#* * yr-< Tsm&Bm-tz * -e 

jSf4 20nm©l^-fM«Jtl, lOOBfRflfil 
[0 0 3 4] 

[^©^*] fiUiiftKLfcJ:?^ *38Www— tfig 

Rmztf-rz>mn#£mm*:mi$.Lx^%<7>x. r% 

[HI] 



stH-SwiKiiK ^-^m^m.tfti>. 360 

nm~4 6 OnmOSiKfi©^— f^Sl^VT, Si 

v ^Pcxm®,fc£mm*w,i8. Lfc^tiao -cga-eo 

Yrj^wimb Lxmmmg&mmxi 

nan vyTjTWte&vmxvLzm-^-v nr 

[i2] #ig w <D-mmw \m z> v-vm+oMvtz 

[@3] m2<Du—f%*0mmz*-t®#.Wim®. 
im4] ^mmo-u—f^<D^mm\m^fi 

1 • • • • iJ-yri'TSe 

2 . . . . /<y7rl 

3 . . . . nln^^ M 

4 . . . . „i^7 5, KS 

5 . . . .|r©„i^o, ffl 
6 • • • • m&m 

7 • • • • pi?7y KM 

s • • • • P §i=iv^^ \~m 
i i • • • Aug 

1 2 • • • E«*£ 

2 o • • • wutzmm 

[02] 




-6- 



[134] 









if 


i i i 


i.iii 



300 400 500 GOO 700 

* ft 



-7- 



